Electron microscopy of secondary structure in partially denatured precursor and mature Escherichia coli 16 S and 23 S rRNA.
The secondary structure of 16 S and 23 s rRNA sequences in 30 S preribosomal RNA of Escherichia coli was analyzed by electron microscopy after partial denaturation and compared to mature 16 S and 23 S rRNA examined under the same conditions. The sequences in the pre-rRNA notably lack the specific loops that dominate the 5'-terminal regions of mature 16 S and 23 S rRNA. In other respects, the sizes and locations of loops in the 23 S rRNA sequence are qualitatively very similar in mature and pre-rRNA. Eleven of 12 loops outside of the 5'-terminal domain correspond, with the most frequent features in the 3'-half of the molecule. In contrast, the sizes and locations of loops in the 16 S rRNA sequence differ between precursor and mature forms. In the pre-rRNA, instead of the 370-nucleotide 5'-terminal loop of mature rRNA, some 1000-nucleotide terminal loops are observed. The pre-rRNA also shows a frequent 610-nucleotide central loop and a large 1240-nucleotide loop not seen in the mature rRNA. Also, in the 3'-region of the sequence, the largest loops in pre-rRNA are 120 nucleotides shorter than in mature rRNA. We suggest that the structure of pre-rRNA may promote some alternate conformational features, and that these could be important during ribosome formation or function.